A 47-year-old black woman with no prior medical problems presented to the emergency department after a syncopal event associated with palpitations while walking. The patient noticed new onset of palpitations while walking that lasted about an hour. She subsequently had a syncopal episode. She denied dizziness, lightheadedness, dehydration, or seizure-like activity. Medications included antihistamines and oral contraceptives. On admission she was afebrile, heart rate 84 bpm, blood pressure 121/73 mm Hg, respiratory rate 18 breaths per minute, and her oxygen saturation was 97% on room air. The physical examination was normal except for a small (1 cm) head laceration.
A 47-year-old black woman with no prior medical problems presented to the emergency department after a syncopal event associated with palpitations while walking. The patient noticed new onset of palpitations while walking that lasted about an hour. She subsequently had a syncopal episode. She denied dizziness, lightheadedness, dehydration, or seizure-like activity. Medications included antihistamines and oral contraceptives. On admission she was afebrile, heart rate 84 bpm, blood pressure 121/73 mm Hg, respiratory rate 18 breaths per minute, and her oxygen saturation was 97% on room air. The physical examination was normal except for a small (1 cm) head laceration.
A noncontrast computed tomography of the head was negative for any acute intracranial findings. The chest radiograph showed no acute cardiopulmonary disease. The electrocardiogram showed normal sinus rhythm at a ventricular rate of 69 bpm, no evidence of ST segment changes, and an isolated T wave inversion in V2 ( Figure 1 ).
She was admitted with high suspicion for cardiac syncope given her symptoms of palpitations before the event. Myocardial infarction was ruled out. A pro-B-type natriuretic peptide was normal and thyroid-stimulating hormone test was normal. A D-dimer level was not checked. Telemetry was only significant for episodes of sinus tachycardia. A resting transthoracic echocardiogram was technically difficult but showed normal left ventricular (LV) size and function, ejection fraction 50%, and grossly normal right ventricular (RV) size and function ( Figure 2 ; Movies I and II in the Data Supplement). There was not enough tricuspid regurgitation on the resting echocardiogram for estimation of pulmonary artery systolic pressure at rest.
The clinical team ordered a stress echocardiogram which was performed for evaluation of ischemia and arrhythmia. The test was terminated at 3 minutes and 53 seconds, after the patient exhibited symptoms of dyspnea and fatigue. The electrocardigram was positive for exercise-induced myocardial ischemia (>2 mm ST segment depression in the inferior and lateral leads) at maximal stress of 103% maximum predicted heart rate and 5 metabolic equivalents ( Figure 3 ). There was blunted blood pressure response to exercise from 110/68 mm Hg at baseline to 118/62 mm Hg at peak stress. After stress echocardiographic imaging, using perflutren contrast for improved endocardial border visualization demonstrated normal augmentation of LV function. However, there was significant dilation of the RV, with severe RV dysfunction and flattening of the interventricular septum, suggestive of RV pressure and volume overload (Figure 4 ; Movies I and II in the Data Supplement). There was an insufficient degree of tricuspid regurgitation to allow for estimation of RV systolic pressures. This information suggested an abnormality in the pulmonary vascular physiology, likely because of increased pulmonary vascular resistance and inadequate contractile reserve of the RV. In our clinical scenario, these findings were considered suspicious for an acute/subacute pulmonary embolism (PE).
Given concerns for PE, and a high pretest probability, a chest computed tomography angiogram was performed next that showed bilateral PE involving the right upper, middle and lower segmental/subsegmental pulmonary arteries as well as the left upper segmental and left lower segmental/subsegmental pulmonary arteries ( Figure 5 ). Before this presentation, the patient had unlimited exercise tolerance. Given the new finding of palpitations on initial presentation and increased dyspnea with exercise during the stress test, we assume that this is a diagnosis of acute PE.
The patient denied any recent travel, trauma, or previous family history of a hypercoagulable state. She is up to date on her cancer screening. It was determined that the patient's use of oral contraception was likely the cause of her developing the thromboembolic event. A lower extremity Doppler later did confirm acute, near complete thrombosis of the left popliteal vein. The patient was placed on full dose enoxaparin and discharged on warfarin with close outpatient follow-up. She has continued to do well.
The clinical diagnosis of PE can be challenging because of the vast range of clinical signs and symptoms that a patient may present with. A D-dimer is a good initial screening test for a PE. In our case, a PE was not initially considered, so a D-dimer was not checked. Multidetector computed Pulmonary Embolism Diagnosed by Stress Test tomography with intravenous contrast is now the most utilized diagnostic imaging modality for PE. Alternative imaging modalities include ventilation-perfusion (V/Q) lung scanning, transthoracic and transesophageal echocardiography. Resting transthoracic echocardiography in the setting of a known acute PE is used primarily for risk stratification. Echocardiographic findings related to increase RV afterload include RV dilatation, hypokinesis, tricuspid regurgitation, and interventricular septal wall flattening and septal motion toward the LV. Patients with concerns for a PE, or known PE, do not routinely undergo exercise stress echocardiography as it can be harmful, and therefore are not routinely used for the evaluation of a PE. Similarly, patients with acute thrombophlebitis or deep vein thrombosis are at increased risk of thromboembolism. Therefore, exercise stress echocardiogram is not a routine imaging modality used for the evaluation of PE or in patients with known acute thrombophlebitis or deep vein thrombosis.
Syncope is an infrequent presentation for PE, but may be a presenting symptom regardless of hemodynamics. 1 Generally, evaluation of a patient with syncope and palpitations often includes a resting echocardiography to evaluate for underling cardiac structural abnormalities. A stress echocardiogram was performed in our patient to evaluate for underlying ischemia or arrhythmias related to exertion, because her syncope occurred after exertion. On exercise stress echocardiography, in addition to evaluating for arrhythmias and signs of ischemia including new LV wall motion abnormalities, it is also important to assess the RV. In 1 study involving 2703 stress echocardiograms, abnormalities of the RV wall motion were present in 4% of patient and tended to occur in the setting of concomitant LV abnormalities. Patients with increased age, diabetes mellitus, hypertension, and known coronary artery disease were at higher risk of developing RV wall motion abnormalities. 2 Evaluating the RV can be difficult, as in our case, given the technically difficult images and use of perflutren contrast.
There has been only 1 documented case of a PE diagnosed through exercise stress echocardiography, where it was performed in the setting of dyspnea on exertion for many months. 3 When exercise-induced RV dilatation and hypokinesis may be seen on exercise stress echocardiography, its presence in the absence of LV abnormalities is unusual, 2 and, physicians should have a high suspicion for an abnormality of the pulmonary vasculature, specifically increased pulmonary vascular resistance. These manifestations become more evident when the cardiac output increases during stress and the RV lacks contractile reserve in the setting of increased pulmonary vascular resistance. 4 When this is seen, differential includes both PE and pulmonary artery hypertension.
This case highlights the difficulty with diagnosing PE. Our patient had extensive bilateral PE; however, prognostic indicators such as RV size at rest and troponins were negative. This case emphasizes the high clinical suspicion and recognition of stress echocardiography findings that may be suggestive of PE in patients who may undergo an exercise stress echocardiogram for a different suspected diagnosis, such as coronary artery disease or valvular abnormalities. 
